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This paper is a study of three positions, among many, of a site area of a nuclear power
plant in an imaginary site with imaginary given characteristics. The study investigates the
positives and negatives of placing the nuclear power plant in certain key positions in a
seashore longitudinal site with consideration to population distribution around the site.
The purpose of this paper was to protect the citizens of the city close to the plant but in the
end, it recommended that the nuclear power plant be placed in the middle of the site to be
as far away as possible from the growing city that is turning to be a population center on
the south of the site, but not in its downwind and simultaneously be far enough from the
transient population in summer/second houses as their swimming sea water might be
substantially contaminated in case of an accident.
Copyright ª 2013, The Egyptian Society of Radiation Sciences and Applications. Production
and hosting by Elsevier B.V. All rights reserved.1. Introduction 1000e1500/km sq, which are transient population only duringAn imaginary rectangular site on the Egyptian Mediterranean
coast 15 km long by an average of 3.6 kmwide is allocated for a
multi-unit nuclear power plant. Fig. 1 represents the imagi-
nary longitudinal rectangular site allocated for the multi-unit
nuclear power plant. The imaginary site is slightly oblique to
the North direction. The prevailing wind to the Egyptian North
coast comes from the North West direction (Nassar, 2012).
There is a city on the south west of the site, with growing
population which was 16,559 in 2010 that reached 19,000 in
2013 which shows a rise of around 800 persons/year in the last
three years. On the east of the site, there are several summer
villages with population densities ranging from 500eptian Society of Radiation
vier
gyptian Society of Radiation Sciethe summer months, for these are summer second houses. In
case of an accident, the sea water would get contaminated
thus affecting the swimmers in the neighboring touristic
villages as their shores are in the downwind of the plant’s
discharge.2. Purpose
The purpose of this paper is to analyze the positives and
negatives of defining a center point for the first nuclear power
plant which will have an effect on the neighboring population
centers and existing and future touristic villages which workSciences and Applications
nces and Applications. Production and hosting by Elsevier B.V. All rights reserved.
Fig. 1 e The imaginary site located for the nuclear power
plant.
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infinite different cases for the position of the nuclear power
plant of which three major cases will be studied in this paper.
In the first case the nuclear power plant could be placed on the
far left of the site and in the second case it could be placed in
the middle part of the site and in the third case it could be
placed in the far right of the site. Each position will be dis-
cussed in the following parts.Fig. 2 e The relationship between the nuclear power plant
and the nearest population center in terms of distance.3. Exclusion area and low population zone
For a nuclear power plant there are some relationships related
to distances and radiation levels that need to be considered.
According to USNRC regulations 10CFR Part 100.21(1998) an
exclusion area (EA) needs to be designated around the plant
and be under full authority of the licensee to determine all
activities within that area, including removal of personnel and
property. In selecting a site for a nuclear power station, it is
necessary to provide for an exclusion area in which the
applicant has such authority.
USNRC regulations 10CFR part 50.34 (1998) states that the
EA is required to be of such a size that an individual assumed
to be located at any point on its boundary would not receive a
radiation dose in excess of 25 rem total effective dose equiv-
alent (TEDE) over any 2-h period following a postulated fission
product release into the containment. The required EA size
involves consideration of the atmospheric characteristics of
the site as well as plant design.
According to USNRC regulations 10CFR part 100.21 (1998), a
reactor licensee is required to designate an area immediately
beyond the EA as a low population zone (LPZ). The size of the
LPZ must be such that the distance to the boundary of the
nearest densely populated center containing more than about
25,000 residents must be at least one and one-third times the
distance from the reactor to the outer boundary of the LPZ.
The boundary of the population center should be determined
upon consideration of population distribution, not politicalboundaries. Densities in the LPZ should not exceed 194
inhabitant/ sqkm.
According to USNRC regulations 10CFR part 50.34 (1998)
the LPZ is required to be of such a size that an individual
located on its outer radius for the course of the postulated
accident (assumed to be 30 days) would not receive a radia-
tion dose in excess of 25 rem TEDE. The size of the LPZ de-
pends upon atmospheric dispersion characteristics and
population characteristics of the site as well as aspects of
plant design. Tawfik (2011) reviewed exclusion areas and low
population zones around several nuclear power plants in
different countries.
Fig. 2, represents the minimum distance of the ideal rela-
tionship between the nuclear power plant and the nearest
population center in terms of distance according to theUSNRC
after the source term has been chosen and an exclusion zone
and a correspondent Low Population Zone have been identi-
fied where B ¼ 1.3A. Fig. 3 represents the three major cases of
positioning the three nuclear power plants. In all three cases
the downwind is the South-East direction.4. Population considerations
According to USNRC regulations 10CFR part 100.21(1998)
Preferably a reactor would be located so that, at the time of
initial site approval and within about 5 years thereafter, the
population density, including weighted transient population,
averaged over any radial distance out to 20 miles (cumulative
population at a distance divided by the circular area at that
distance), does not exceed 500 persons per square mile or 194
persons per square kilometer. A reactor should not be located
at a site whose population density is well in excess of the
above value.5. Emergency planning
“Physical characteristics unique to the proposed site that
could pose a significant impediment to the development of
emergency plans must be identified.”(USNRC Regulations,
Fig. 3 e The three major cases of the positioning of the
three nuclear power plant.
Fig. 5 e The first case where the nuclear power plant is
placed on the far left of the longitudinal site.
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(1998) requires reasonable assurance that adequate protective
measures can and will be taken in the event of a radiological
emergency before an operating license for a nuclear power
plant can be issued. Adequate plans must be developed for
two areas or Emergency Planning Zones (EPZs). As stated in
10CFR 50.47, the plume exposure pathway EPZ for nuclear
power plants generally consists of an area about 16 km (10 mi)
in radius, and the ingestion pathway EPZ generally consists of
an area about 80 km (50 mi) in radius.
The exact size and configuration of the EPZs should be
determined in relation to local emergency response needs and
capabilities as they are affected by such conditions as
demography, topography, land characteristics, access routes,
and jurisdictional boundaries.
Fig. 4 represents the limits for examination of the effects
of the potential nuclear power plant at 16 km which is to be
considered for population distribution around the site ac-
cording to the IAEA and the USNRC regulations. There are
endless possibilities for placing the nuclear power plant on
the XeX axis. But for the sake of practicality this paper will
only consider three major cases which are outlined in Fig. 3.Fig. 4 e The effects of the potential nuclear power plant at
16 km to be considered for population distribution around
the site.6. Case one
In the first case, in Fig. 5, the nuclear power plantwill be placed
on the far left of the site. In this case it will be closer to the
population center. In that case the population center distance
will have to be considered or the population growth of the city
will have to be monitored and controlled not to exceed 25,000
andtobecontrolledtoexpandinthewestdirection.Controland
regulationof growthofpopulationcenteron thewestofnuclear
power plant is a must by the urban planning authorities.7. Case two
In the second case, in Fig. 6, the nuclear power plant will be
placed in the middle of the site. In this case it will be a little
further from the population center but it will be nearer to
some small villages in the east side of the project.8. Case three
In the third case, in Fig. 7, the nuclear power plant will be
placed on the far east of the longitudinal site, closer to theFig. 6 e The second case where the nuclear power plant is
placed around the middle of the longitudinal site.
Fig. 7 e The third case where the nuclear power plant is
placed on the far right of the longitudinal site.
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the population center.9. Results and discussion
According to USNRC regulations the population center on the
South West of the plant and the villages on the right of the
plant contain densities higher than what can be contained in
the low population zone. Therefore the plant should be placed
as far from both centers as possible. It has to be noted that in
spite of the villages on the right are lower in number yet in
case of an accident they would be exposed to radiation in two
ways by being closer to the downwind of the plant by air and
by water.10. Conclusions
From a regulatory point of view placing the nuclear power
plant in themiddle is better in consideration of the populationcenter south-west of the site as well as the transient popula-
tion on the east of the site. Thus case two which places the
plant in the middle is the best choice.11. Recommendations
1. Development of a feasible emergency plan.
2. Controlling the growth of the population center on the
south west of the site so as not to expand in the east
direction to prevent it being in the downwind of the plant
through the urban planning authorities.
3. Keeping a good distance between the nuclear power plant
and the city on its south west.
4. Keeping a good distance between the nuclear power plant
and the touristic villages on its east.
5. Increasing the radius of the LPZ with respect to the source
term of the corresponding nuclear power plant.r e f e r e n c e s
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